A monoclonal antibody against the polysaccharide antigen of Streptococcus mutans serotype e was prepared.
glucose is responsible for type e specificity (7, 8) .
This communication describes the isolation of a type e-specific monoclonal antibody, designated S3-9, and new additional information about S. mutans antigen.
Strains of S. mutans were maintained in brain heart infusion (Difco Laboratories) agar. Type h strains were generous gifts of R. R. B. Russell; others were kindly supplied by S. Hamada. As previously described, bacterial cells were grown in brain heart infusion medium supplemented with 0.4% glucose for 18 h at 37°C and washed in phosphate-buffered saline (PBS; pH 7.5) (11) . For the preparation of monoclonal antibody, BALB/c mice were immunized intraperitoneally with 0.5 ml of live S. mutans LM7 (serotype e) cells (1.0 unit of optical density at 660 nm) in Freund complete adjuvant. Four weeks later, mice were reimmunized with the same type of cells in Freund incomplete adjuvant. After 1 month, a final intravenous injection of bacterial suspension in PBS (0.2 ml; 1.0 unit of optical density at 660 nm) was performed. Three days later, spleen cells were prepared. Hybridization was carried out principally by the procedure of Galfre et al. (4) . Sp2/0-Agl4 myeloma cells in the logarithmic phase were fused with spleen cells in the presence of 50% polyethylene glycol 1500 (M. A. Bioproducts). Antibody-secreting cells were cloned at least twice by the limiting dilution method to ensure monoclonality. Radioimmunoassay was used to detect antibodies in culture fluids or to determine the specificity of monoclonal antibodies (11) . Briefly, 50 ,u of bacterial cells (0.6 unit of optical density at 660 nm) was reacted with 50 ,ul of culture fluid for 30 min at room temperature. After being washed in PBS by centrifugation, the sedimented cells were reacted for 30 min at room temperature with 50 ,lp of 125I-labeled goat anti-mouse immunoglobulin G or M (Cappel Laboratories). Antibody S3-9, which was found to be of the immunoglobulin M class, was partially purified from ascitic fluids of pristane-primed BALB/c mice. Samples (8 ml fluids were dialyzed against 0.0175 M NaPO4 buffer (pH 7.5) and then applied to a DEAE-cellulose column (21 by 1.5 cm) pre-equilibrated with the same buffer. The column was eluted with 0.15 M NaPO4 buffer (pH 7.0) (14) . The eluted fractions were used as the partially purified antibody. The preparation and purification of antigen were carried out according to the methods of Hamada et al. (7). S. mutans LM7 (type e) cells in saline (4 g/10 ml) were autoclaved twice at 120°C for 30 min. After dialysis against distilled water, the crude antigen was dissolved in 8 ml of 0.05 M (NH4)2CO3 buffer (pH 8. S3-9 with the hot-saline extracts of S. mutans strain LM7, P4, and MT703 (type e) cells. Center well contained purified antibody S3-9. Other wells were filled with antigen from strain LM7 (1 and 4), P4 (2 and 5), and MT703 (3 and 6). Antigens were added at 1 mg/ml. precipitin test was begun by adding 1.75 ,umol of inhibitors to 17.5 ptl of antibody. After incubation at 37°C for 1 h, 5 pug of antigen was added. The final volume was adjusted to 65 ,.l, and tubes were then treated as described above to determine the amount of protein.
FIG. 1. Reaction of antibody
The specificity of antibody S3-9 was tested by the immunodiffusion technique. Antibody S3-9 reacted with hot-saline extracts of strain LM7, MT703, and P4 (type e) cells, showing a reaction of identity between the extracts from the cells of three strains (Fig. 1) . Antibody S3-9 didn't react at all with extracts of other S. mutans strains: HS1 and E49 (type a); FAl and BHT (type b); Ingbritt and MT6R (type c); OMZ176 and MT615R (type d); SE17, OMZ175, and MT557 (type f); OMZ65, 6715, and KlR (type g); and MF25, BFe12, and M4-49 (type h). Figure 2 shows the chromatographic pattern of the hot-saline extract of LM7 cells. Antigen was found only in the 0.05 M (NH4)2CO3-eluted fractions, which contained mainly sugars. As it was reported that the antigen thus purified was chromatographically homogenous (7), these fractions were used as purified antigen.
In the quantitative precipitin test, equivalence was at- tained with 5 ,ug of antigen when 17.5 p.l of antibody S3-9 was present in the reaction mixture (data not shown). To determine which sugars were responsible for the precipitin reaction, a quantitative precipitin inhibition test was performed (Table 1) . It has already been reported by Hamada et al., using a polyclonal antibody specific for type e cells, that glucose and P-methyl-D-glucopyranoside inhibit the reaction markedly (77 and 76%, respectively) and that cellobiose shows the strongest inhibition (85%), whereas maltose (the a-linked glucose dimer) inhibited the reaction considerably (49%) (7) . Concerning antibody S3-9, P-methyl-D-glucopyranoside and cellobiose strikingly inhibited the reaction; this inhibition by 3-methyl-D-glucopyranoside was higher than expected. As indicated, inhibition by maltose was (Fig. 3) , though the former showed a slightly stronger inhibition. As a result, the immunodeterminant appears to contain a p-linked glucose unit in the polysaccharide.
We examined whether antibody S3-9 could be used as typing antibody by other immunological assays. Table 2 shows the reactivity of antibody S3-9 with S. mutans strains, examined by radioimmunoassay. Antibody S3-9 reacted only with type e cells. The same results were obtained by the technique of enzyme-linked immunosorbent assay, using hot-saline extracts or whole cells as antigen (data not shown). We could detect no antigen from cells of strains of other serotypes. Antibody S3-9, which was characterized, seems to be useful for typing (1, 6) .
LITERATURE CITED
